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$t$ $x=(x, y)$ 2 $p=p(x, t)$ $\rho=\rho(x, t)$
$v=v(x, t)$ $\gamma$
(3) $p_{0},$ $\rho_{0}$ ( )
(1),(2) $v$
$\frac{\partial}{\partial t}(\frac{1}{\rho}\frac{D\rho}{Dt})-\nabla\cdot((v\cdot\nabla)v)=\nabla\cdot(\frac{\nabla p}{\rho})$ (4)
$p(x, t)$
$p=p_{0}+P(x, t)$ , $p_{0}>>P$ (5)





$\mathrm{f}\frac{\frac{1}{\gamma p_{0}}\frac{\partial^{2}P}{\partial t^{2}}-\frac{\nabla^{2}P}{\rho_{0}}}{\mathrm{f}\mathrm{i}\mathrm{J}^{\prime\Re}\mathrm{K}_{0}}=\frac{1}{2\gamma p_{0}^{2}}\frac{\partial^{2}P^{2}}{\partial t^{2}}-\frac{1}{\gamma\rho_{0}p_{0}}\nabla\cdot(P\nabla P)-\frac{\partial}{\partial t}(\frac{v\cdot\nabla P}{\gamma p_{0}})+\nabla\cdot((v\cdot\nabla)v)(9)$
$v$ $v$ $P$ (1)
$\frac{\partial v}{\partial t}=-\frac{\nabla P}{\rho_{0}}$ (10)
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$\frac{1}{c^{2}}\frac{\partial^{2}P}{\partial t^{2}}-\nabla^{2}P=0$ , $c=\sqrt{\frac{\gamma p_{0}}{\rho_{0}}}$ ( ) (12)
(12) (11)





$G_{n,m} \equiv(\frac{2\pi n}{d_{1}}, \frac{2\pi m}{d_{2}})$ (16)
$u_{n,m}$ 1 $U(x)-1$
$d_{1}=(d_{1},0)$ , $d_{2}=(0, d_{2})$ (17)
$u_{n,m}= \frac{1}{d_{1}d_{2}}\int_{-d_{1}/2}^{d_{1}/2}dx\int_{-d_{2}/2}^{d_{2}/2}dy(U(x, y)-1)e^{-i(^{\underline{2}}\mathrm{a}^{\pi}\frac{n}{1}x+\frac{2\pi m}{d_{2}}y)}$
$=- \frac{1}{d_{1}d_{2}}\int\int_{x^{2}+y^{2}<a^{2}}dxdye^{-:(_{7}^{2\pi}\frac{n}{1}x+\frac{2\pi m}{d_{2}}y)}.\ll 1$ (18)
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$a$ rod $d_{1},$ $d_{2}$
1 (13)
1 $\partial^{2}P$ – $($ –.-. $\backslash$ - .






















$U(x)=1+\kappa\exp(iG_{1,0}\cdot x)+\kappa^{*}\exp(-iG_{1,0}\cdot x)$ (22)
$\kappa\equiv u_{1,0}$ $P$ $k_{1}$ $k_{2}$
$P=p_{1}(x, t)e^{i(k_{1}\cdot x-\omega t)}+p_{2}(x, t)e^{i(k_{2}\cdot x-\omega t)}+c.c$. (23)
$p_{1},p_{2}$
(19) $e^{i(k_{:}\cdot x-\omega t)}$
.
$(i=1,2)$
$\dot{i}(\frac{\omega}{c^{2}}\frac{\partial p_{1}}{\partial t}+k_{1}\cdot\nabla p_{1})+\frac{\kappa^{*}k_{1}\cdot k_{2}}{2}p_{2}=0$ (24)
$\dot{\iota}(\frac{\omega}{c^{2}}\frac{\partial p_{2}}{\partial t}+k_{2}\cdot\nabla p_{2})+\frac{\kappa k_{1}\cdot k_{2}}{2}p_{1}=0$ (25)
$p_{i}=P_{i}e^{(iK\cdot x-\Omega t)}(i=1,2)$ (26)
$P_{1},$ $P_{2}$ $\Omega$ $K$
$( \frac{\omega}{c^{2}}\Omega-k_{1}\cdot K)(\frac{\omega}{c^{2}}\Omega-k_{2}\cdot K)=\frac{|\kappa|^{2}}{4}(k_{1}\cdot k_{1})^{2}$ (27)
$k_{1}=k_{[perp]}+G_{1,0}/2,$ $k_{2}=k_{[perp]}-G_{1,0}/2$






$1+$ $\sum$ $u_{n,m}$ exp$( iG_{n,m}\cdot x)\nabla P$
$n,m\in Z$




$P=(p_{1}e^{i(k_{1}\cdot x-\omega t)}+p_{2}e^{i(k_{2}\cdot x-\omega t))}+c.c$ . $+p_{0}(x, t)\sim$
$+\underline{(p_{11}e^{2i(k_{1}\cdot x-\omega t)}+p_{22}e^{2i(k_{2}\cdot x-\omega t)}+p_{12}e^{i((k_{1}+k_{\iota)\cdot X-2\omega t))+C.C}}}$
2
$p_{12}$. $e^{i(k_{1}-k_{2})\cdot X}+p_{12}^{*}e^{i(k_{2}-k_{1})\cdot X}$ (30)
(10) $v$ $(p_{1},p_{2})$ explicit
$v= \sum_{j=1}^{2}\frac{k_{j}}{\rho_{0}\omega}p_{j}e^{i(k_{j}\cdot x-\omega t)}+c.c$ . (31)
(30) (31) (29)
$i( \frac{\omega}{c^{2}}\frac{\partial p_{1}}{\partial t}+k_{1}\cdot\nabla p1)+\frac{\kappa^{*}k_{1}\cdot k_{2}}{2}p_{2}+(A|p_{1}|^{2}+B|p_{2}|^{2}+Cp\mathrm{o})p_{1}=0$ (32)
$i( \frac{\omega}{c^{2}}\frac{\partial p_{2}}{\partial t}+k_{2}\cdot\nabla p_{2})+\frac{\kappa k_{1}\cdot k_{2}}{2}p_{1}+(B|p_{1}|^{2}+A|p_{2}|^{2}+Cp\mathrm{o})p_{2}=0$ (33)
$( \frac{1}{c^{2}}\frac{\partial^{2}}{\partial t^{2}}-\nabla^{2})p_{0}+(D_{1}\frac{\partial}{\partial t^{2}}+D_{2}\nabla^{2})(|p_{1}|^{2}+|p_{2}|^{2})=0$ (34)






$p_{1}=\triangle^{-1/2}f(\zeta)\exp i(\theta_{1}(\zeta)-\Omega t+g/2)$ (35)
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